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Status of Sugar and Western White Pines on

Federal Forest Lands in Southwest Oregon:
Inventory Query and Natural Stand Survey Results

Ellen Michaels Goheen' and Donald J. Goheen?
EXECUTIVE SUMMARY

Sugar pines and western white pines are trees with great aesthetic, ecological, and
economic value. Evidence is accumulating that they are being threatened by the
combination of white pine blister rust, caused by the fungus Cronartium ribicola,
infestation by mountain pine beetle (Dendroctonus ponderosae), and substantial increases
in forest stocking associated with fire exclusion. To determine the distribution and
condition of sugar pines and western white pines in Southwest Oregon, we queried data
from permanent inventory plots from all ownerships, and we intensively surveyed
randomly selected natural stands on federal lands.

Queried inventory plot data showed that across all ownerships and stand conditions in
Southwest Oregon, five-needle pines were present in 31 percent of the 2,749 permanent
plots examined. The percentage of plots containing five-needle pines in Southwest
Oregon was twice as high as the average for the entire Pacific Northwest. White pine
blister rust and bark beetles were the main mortality agents of five-needle pines identified
in permanent inventory plots.

On USDA Forest Service and USDI Bureau of Land Management lands, intensive
surveys were done of 55 stands with sugar pine components and 55 stands with western
white pine components. On average for all trees in the sugar pine stands, sugar pines
constituted 5 percent of the stocking and 17 percent of the basal area. Thirteen percent of
the sugar pines were dead, containing 30 percent of the sugar pine basal area. White pine
blister rust was detected on sugar pines in 53 of the 55 survey stands and was identified
in 51 percent of the plots that contained sugar pines. On average, 20 percent of all sugar
pine trees had detectable C. ribicola infections: 16 percent of all live sugar pines and 53
percent of all dead sugar pines.

On average for all trees in surveyed western white pine stands, western white pines made
up 18 percent of the stocking and 15 percent of the basal area. Of the western white pine
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trees, 17 percent, containing half of the species’ basal area, were dead. White pine blister
rust was detected on western white pines in 51 of the 55 survey stands and was identified
in 67 percent of the plots that contained western white pines. On average, 30 percent of
all western white pine trees living and dead had detectable C. ribicola infections: 29
percent of all live and 55 percent of all dead western white pines. Impacts of white pine
blister rust for both host species varied by Plant Association, slope, aspect, elevation, and
topographic position.

Sugar pines killed by mountain pine beetles were encountered in 84 percent of sugar pine
survey stands. Among all dead sugar pine trees 12.7 cm dbh or greater, 73 percent had
been infested by mountain pine beetles. Mountain pine beetle-killed western white pines
were encountered in 84 percent of western white pine survey stands. Among all dead
western white pine trees of 12.7 cm or greater dbh, 69 percent had been infested by
mountain pine beetles. Other agents, including root diseases, dwarf mistletoes, and pine
engraver beetles, also influence five-needle pine health in Southwest Oregon but to a
much lesser extent than white pine blister rust or mountain pine beetles.

Based on our surveys, we believe that the present level of mortality exhibited by sugar
and western white pines in Southwest Oregon forests is high and a matter for concern.
Mortality of five-needle pines was ; : .
greater than mortality of all other
tree species encountered in surveyed
stands. Recommendations to
manage for the continued presence
of five-needle pines and to ensure
their health in Southwest Oregon
include: 1) incorporating sugar and
western white pines in management
prescriptions where appropriate, 2)
ensuring successful sugar and
western white pine regeneration by
using site-adapted, white pine blister
rust-resistant stock, 3) evaluating the
need and timing of pruning and
thinning in young stand
management prescriptions, 4)
spacing medium- to large-sized
sugar and western white pines to
prevent mountain pine beetle
infestation, and 5) promoting fire
survival of five-needle pine stand
components.




INTRODUCTION

Southwest Oregon is a region of high climatic, geologic, and floristic diversity (Whittaker
1960, Atzet and Martin 1991). Twenty-six species of conifers are found in the forests of
the region including three species of five-needle pines: sugar pine (Pinus lambertiana),
western white pine (P. monticola), and whitebark pine (P. albicaulis). Sugar pines (figs.
1 and 2) are widely distributed in Southwest Oregon mixed conifer forests and are
encountered on a variety of sites at elevations from 335 m to 1645 m (1000 to 5000 ft)).
Western white pines (fig. 3) are also widely distributed in Southwest Oregon. They are
found at higher elevations in the Cascades usually from 1300 to 1975 m (3900 to 6000
ft), on the flats along the upper reaches of the Rogue and Umpqua Rivers at elevations
from 1000 to 1600 m (3000 to 4800 ft), and on ultramafic soils in the Siskiyou Mountains
at a range of elevations from 600 to 1600 m (1800 to 4800 ft). Whitebark pines occur at
the highest elevations on the Cascade crest (usually above 1975 m (6000 ft)) and in
scattered island populations such as on Mt. Ashland in the Siskiyou Mountains. Sugar
and western white pines have significant scenic, wildlife, and watershed values and are
also valuable timber trees. They possess a number of desirable traits including great
growth potential, ability to reach substantial ages and sizes, capacity to survive and grow
on infertile soils, superior wind firmness, resistance to native root pathogens, and frost
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Figure 1. Mature sugar pine, Southwest Oregon Figure 2. Sugar pine regeneration, Southwest
Cascades. Oregon Cascades.



hardiness. Whitebark pines are capable of tolerating the dramatic environmental
extremes associated with their inhospitable mountaintop habitats and are important
pioneer species, facilitating the establishment of other tree species and playing a
significant role in watershed protection. They also have considerable wildlife and
aesthetic values. All three of the five-needle pines contribute significantly to ecological
diversity in the forests of Southwest Oregon.
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Figure 3. Mixed conifer stand in Southwest OregonCascades with mature and regenerating western white pine.

Five-needle pines throughout the West face serious health threats and the Southwest
Oregon populations are no exceptions. The most critical of these threats result from 1)
widespread occurrence of the extremely virulent, non-native fungal pathogen,
Cronartium ribicola, cause of white pine blister rust, and 2) vulnerability to high levels of
infestation by bark beetles, especially mountain pine beetles (Dendroctonus ponderosae).

Cronartium ribicola is a five-needle pine pathogen with a complex life history. It
requires an alternate host, usually a species in the genus Ribes (gooseberries and
currants), to complete its life-cycle. Originally from Asia, C. ribicola spread south and
west into Europe during the eighteenth and nineteen centuries. It reached North America
as an unintended consequence of movement of five-needle pine nursery stock from
Europe. In western North America, Mielke (1943) reported it was introduced in 1910 at
Vancouver, British Columbia on a single shipment of infected eastern white pines from
France. Hunt (2009) speculates that it may actually have been introduced several times



between 1910 and 1920 at more than one location along the Pacific Coast. In either
event, it was not recognized until 1921 by which time it was already well established in
native five-needle pine populations and spreading rapidly. Cronartium ribicola was first
reported in Southwest Oregon in 1936 (Anonymous 1936). Backdating infections in the
stands where the fungus was first reported indicated that it probably reached Southwest
Oregon in the 1920s. The earliest backdated infection at Panther Mountain in Curry
County showed a date of origin of 1926 (Mielke 1938). In Southwest Oregon, attempts
to control white pine blister rust were begun almost as soon as the disease was
discovered. Eradicating Ribes spp. from forest stands was most commonly employed.
Unfortunately, this strategy proved ineffective in spite of major effort and investment.

On susceptible five-needle pine hosts,
infection by C. ribicola results in formation
of resinous branch and bole cankers that
have a high potential to eventually girdle
host stems, especially those of less than 20
cm (8 in) diameter (figs. 4-8). Infection
leads to branch and top mortality of large
diameter host trees and commonly results in
entire tree death of small hosts when main
stems are affected (figs. 8-10).

The magnitude of impacts caused by a non-
native pathogen is often much greater than
that associated with a native disease
organism because local hosts have not
evolved with the introduced pathogen and
thus have not developed resistance to it.
This has certainly proven to be the case
with C. ribicola. Since its introduction,
decline of native five-needle pines
attributed to this invasive pathogen has been
substantial and has been viewed with great
concern by forest managers and tree disease
specialists in many parts of the West (Conklin
et al. 2009, Harvey et al. 2008, Samman et al. 2003, van Mantgem et al. 2004).
Significant impacts of white pine blister rust on five-needle pines in Southwest Oregon
have been observed for some time, but have not been well quantified on an area-wide
basis for sugar pine and western white pine. The white pine blister rust situation for
whitebark pine in Southwest Oregon was recently evaluated (Goheen et al. 2002, Ward et
al. 2006). Results from the survey along the Pacific Crest Trail in the environs of the
Thielsen Wilderness indicated high levels of C. ribicola infection with 52 percent of all
whitebark pine trees exhibiting detectable evidence of cankers.

Figure 4. Diamond-shaped canker caused by C.
ribicola on young western white pine.



Figure 5. Initial indication of a white pine blister rust canker ~ Figure 6a. Spindle-shaped swelling on branch caused
at the base of an infected needle. by C. ribicola. 6b. Yellow-orange aeciospores
erupting from C. ribicola-caused blisters.

Figure 7. C. ribicola aeciospores erupting from blisters on  Figure 8. Resin flow at base of young five-needle pine
a main stem canker. associated with a white pine blister rust canker.
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Figure 9. Western white pine regeneration killed by Figure 10. Topkill and branch dieback caused by C.
white pine blister rust. ribicola.on a sugar pine.

Mountain pine beetles
are native forest insects
that breed in and kill a
variety of pine species
throughout the West
(Gibson et al. 2009).
They most commonly
infest medium- to large-
size host trees, those
with diameters at breast
height (dbh) of 20 cm (8
in) or greater, and are
rarely found on trees
under 12.7 cm (5 in) dbh
(figs. 11-13). All three
of the Southwest Oregon
five-needle pines are
hosts (Furniss and Carolin
1977).

Figure 11. Mountain pine beetle gallerie under the bark of a recentlykille
sugar pine.



When beetle populations are at endemic levels, mountain pine beetles usually do not
infest healthy, vigorous pines (Gibson et al. 2009, Struble 1965). Rather, they prefer or
are most successful on host trees that are under some degree of stress. White pine blister
rust infections that Kill tops and numerous branches on severely diseased five-needle
pines may weaken the trees sufficiently to favor successful mountain pine beetle attack.
Impacts of other diseases, lightning strikes, severe fire damage, and physical injuries also
increase likelihood of bark beetle infestation. Another factor implicated as important in
predisposing pines to mountain pine beetle infestation is overstocking. Pines growing in
dense stands may not compete well for water and other resources and may be of low
enough vigor to make them vulnerable to beetle attack. Cooler, shaded conditions in
dense stands where trees are close together may also provide especially favorable
environmental conditions for the beetles themselves during flight and the host selection
process (Gibson et al. 2009). When mountain pine beetle populations increase to
epidemic proportions, large numbers of hosts over substantial areas may be killed
irrespective of tree or stand condition.
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Figure 13. Recent mortality of western white pines
caused by mountain pine beetles.

Figure 12. Mature sugar pine killed by mountain pine
beetles.

No large-scale, area-wide, ground-based surveys of the impacts of mountain pine beetle
infestation on western white and sugar pines have been undertaken in Southwest Oregon.
However, mortality estimates from Regional aerial sketchmap surveys done annually in
the area since 1951 do exist. These aerial sketchmap surveys were designed to provide
data on trends in tree mortality and give estimates on the general magnitude of insect
activity. They were not intended to give precise results regarding numbers of trees killed.
Aerial observers tended to key in on groups and patches of dead trees and often



underestimated effects of scattered mortality. Nevertheless, aerial survey results are quite
interesting. Mortality of western white pines attributed to mountain pine beetle
infestation was first mapped in aerial surveys in Southwest Oregon in 1953. Substantial
mountain pine beetle activity involving the killing of tens of thousands of large, old
western white pines was mapped during the 1960s (Dolph, undated, Dolph and Pettinger
1968). Numerous dead and dying trees were salvaged, but many large standing dead and
downed western white pines associated with the 1960s outbreak can still be found in
Cascade Mountain stands. Since the 1960s, aerial surveys have detected only limited
mortality of western white pines. Mortality in sugar pine attributed to mountain pine
beetles was also first mapped in Southwest Oregon in 1953. Subsequently, the 1964 and
1965 conditions reports described low to moderate tree killing in mature sugar pine stand
components associated with damage from the 1962 Columbus Day storm (Dolph,
undated, Orr et al. 1965, Orr et al. 1966). Increased amounts of mortality were observed
in the mid to late 1970s and even more mortality was mapped in the late 1980s and early
1990s (Pacific Northwest Region Aerial Survey data). During this time, areas in which
infested sugar pines were observed were large but numbers of dead trees detected were
relatively small, reflecting sugar pine’s occurrence as a minor species with a widely
scattered distribution on the landscape. A few site-specific ground-based surveys in
Southwest Oregon stands suggest that
levels of mountain pine beetle activity are
now substantial and possibly increasing in
sugar and western white pines (Goheen et
al. 1997, Atzet, personal communication).

An evaluation of whitebark pines in the
Southwest Oregon Cascades (Goheen et al.
2002) indicated that mountain pine beetles |
were significant in contributing to mortality !
in mature trees of that species (fig. 14).
Evidence of infestation was found on 31
percent of all dead whitebark pines
examined and was almost universally
present on larger dead trees (those
exceeding 20 cm (8 in) dbh).

Figure 14. Whitebark pine mortality caused by mountain
pine beetles and white pine blister rust, Mt Thielsen
Wilderness, Oregon Cascades.



OBJECTIVES

The objectives of our evaluation were to:
e gather information from recent inventories on Southwest Oregon five-needle pine
distribution and condition,
e conduct additional intensive surveys to evaluate the health of sugar pines and
western white pines in natural stands in the area,
e examine the influence of some stand and site factors on diseases and insects that
are currently affecting sugar and western white pines, and
e establish a benchmark of information on the health of these species for
comparison in the future.
Though our emphasis was on the impacts of white pine blister rust and mountain pine
beetles, we also examined other agents that affect five-needle pines in Southwest Oregon.
In this evaluation, we concentrated on the condition of sugar and western white pines
since whitebark pine health has been recently investigated (Goheen et al 2002, Ward et al
2006).

METHODS

Inventory Data- Queries were made of the 1991 to 2000 data from the 15,232 Forest
Inventory and Analysis (FIA) and Continuous Vegetation Survey (CVS) plots distributed
across Oregon and Washington and those portions of California administered by the
Rogue River-Siskiyou National Forest. All forested lands in the Pacific Northwest are
covered in the inventory plot layout, with survey points arranged on a systematic 2.7 km
(1.7 mi) grid on most Forest Service land and on a 5.5 km (3.4 mi) grid in Forest Service
wilderness areas and on Bureau of Land Management and State and private lands.
Occurrence and distribution of sugar, western white, and whitebark pines were
determined for the entire area. Data on reported occurrence of white pine blister rust and
mountain pine beetle infestation were obtained for trees that had insect and disease
information collected (those over 2.5 cm (1.0) dbh). Although it also is a five-needle
pine species native to limited areas in the Pacific Northwest, limber pine (P. flexilis) was
not included in our data query because it does not occur in Southwest Oregon, the focus
area for this evaluation.

Inventory data specific for Southwest Oregon were obtained by examining results for the
2,749 FIA and CVS plots established from1993 to 1997 in Coos, Curry, Douglas,
Jackson, Josephine, and Lane Counties, Oregon and that portion of the Rogue River-
Siskiyou National Forest in Del Norte and Siskiyou Counties, California. The same kind
of incidence, distribution, and insect and disease data were obtained for the five-needle
pines in the Southwest Oregon area as for the entire Pacific Northwest.

Intensive Surveys of the Condition of Sugar Pine and Western White Pine
Components in Natural Stands- In 2002 and 2003, intensive ground surveys were done
in 110 natural stands on federal lands in Southwest Oregon: 55 stands selected for their
probable sugar pine components and 55 for their probable western white pine
components. For the purpose of this evaluation, a natural stand was defined as a
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relatively uniform forest stand that occurred on a contiguous area of eight hectares (20
acres) or greater, that had regenerated naturally, and that contained a substantial number
of trees over 50-years-old. Since our intent was to examine sugar pine and western white
pine health and demographics, we wanted to concentrate our survey efforts in stands that
had a high probability of containing at least some components of one or the other of those
species. Therefore, for eight years prior to the surveys we compiled master lists of stands
with a high probability of the occurrence of sugar pines or western white pines from
federal lands throughout Southwest Oregon and the portion of the Rogue River-Siskiyou
National Forest in California. Lists were based on Southwest Oregon ecology plot data
that showed presence of sugar or western white pines, records of five-needle pine genetic
selection locations, and information on pine stands derived from discussions with forest
managers. Random selections for survey were made from these lists. There was no prior
knowledge of tree condition or stocking in selected stands except that 55 were chosen
from stands likely to have a sugar pine component and 55 from stands likely to have a
western white pine component.

In each selected stand, a ten-point stand examination was done. Five points were located
at 60 m (180 ft) intervals along each of two transect lines situated parallel to each other
and 100 m (300 ft) apart. Geographic Positioning Systems (GPS) coordinates were
recorded for the start of the first transect. At each point on both transects, a nested
variable-radius plot and fixed-area plot were established. A 20- or 40-Basal Area Factor
(BAF) was used to define the variable-radius plot. BAF was chosen based on stand
stocking levels; the same BAF was used for all ten points within a stand. The fixed-area
plot was either a 0.004 hectare (0.01 acre) circular plot in stands with western white pine
components or a 0.02 hectare (0.05 acre) circular plot in stands with sugar pine
components.

Starting from the northern-most tree within each variable-radius plot , all “in” trees with a
diameter at breast height (1.37 m (4.5 ft)) (dbh) of 12.7 cm (5.0 in) or greater were
consecutively numbered, measured, and examined. The following data were collected for
each tree:
e Species
e Dbh
e Condition (live healthy, live symptomatic, dead for five years or less, dead for
more than five years, or, stump of harvested tree if > 10 inches diameter and
having intact bark on at least 25 percent of its circumference.)
e Presence of insect infestation, pathogen occurrence, or other damage or injury
Severity of each damaging agent or injury
¢ White pine blister rust severity rating (for individual five-needle pine trees):
1 Distance from nearest margins of all branch cankers to stem >61 cm (24
in),
2 Distance from nearest margin of any branch canker to stem between 15
and 61 cm (6-24 in).
3 Distance from nearest margin of any branch canker to stem <15 cm (6
in) or canker actually on bole.
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¢ Evidence of wildlife use as defined by the presence of any excavations or cavities
> 2.5 cm (1.0 in)diameter

Within fixed-area plots, all trees with dbh of less than 12.7 cm (5.0 in) were tallied by
each appropriate combination of species, condition, dbh class, and damaging agent or
injury present. Fixed-area plot trees were then grouped as either seedlings (trees greater
than 15 cm (6 in) tall and less than 1.4 m (4.5 ft) tall (no dbh)) and saplings (trees with
dbhs of 0.1 to 12.6 cm (0.1 to 4.9 in)).

For each plot in all survey stands, the following additional information was collected:

e Occurrence and percent cover of Ribes spp. on 0.02 hectare (0.05 acre) circular
area surrounding plot center. Ribes plants were not evaluated for infection by C.
ribicola nor did we distinguish among different Ribes species when calculating
percent cover.

¢ Root disease severity rating (RDSR) using the system devised by Hagle (1985)
(table 1) on 0.02 hectare (0.05 acre) circular area surrounding plot center.

Table 1—Root disease severity rating (RDSR) for plots

Rating | Rating definition

0 No evidence of root disease

Root disease not on plot, but present within 15 m of plot edge
Minor evidence of root disease (i.e., one suppressed tree killed)
Canopy reduction up to 20 percent
Canopy reduction 20 to 30 percent
Canopy reduction 30-50 percent
Canopy reduction 50-75 percent
Over 75 percent canopy reduction
Only 1 overstory tree remaining due to root disease
No overstory trees remaining

OO |N[OOR|WIN(F

For each of the stands surveyed, the following additional information was collected:
e Average percent slope

Aspect

Average elevation

Slope position

Predominant Plant Association (Atzet et al. 1996)

Evidence of disturbance (past logging, fire, wind)

Number of trees per hectare (trees per acre) was calculated for trees of all sizes and m?
basal area per hectare (ft* basal area per acre) was calculated for trees 12.7 cm (5.0 in)
dbh and greater from the variable-radius plot data for each sample stand and all stands
combined for sugar pine and western white pine respectively. Results were grouped by
species, condition, diameter class, and damaging agent. Trees greater than 12.7 cm (5.0
in) were grouped by size into 3 categories: Small 12.7-25.3 cm (5.0-9.9 in) dbh; Medium
25.4-50.8 cm (10.0-20.0 in) dbh; Large > 50.9 cm (20.0 in) dbh. The number of trees per
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hectare (trees per acre) less than 12.7 cm (5.0 in) dbh was calculated from the fixed plot
data for each sample stand and all stands combined for sugar pine and western white pine
respectively by species, condition, diameter class, and damaging agent. Means and
standard errors were calculated on metric data using the data analysis package in
Microsoft Excel 2000.

Data for all 110 five-needle pine stands surveyed were pooled to examine the influence of
site conditions and occurrence of alternate hosts on white pine blister rust severity.
Stands were classified as having either light to moderate or severe levels of white pine
blister rust infection in their five-needle pine components. For the purpose of this
evaluation, stands with more than 35 percent of the live host trees of all sizes taller than
1.4 m (4.5 ft) infected by C. ribicola were considered severely diseased while those with
less than or equal to 35 percent infection levels were considered lightly to moderately
diseased. Stands in which no white pine blister rust was detected were included with the
lightly to moderately diseased stands. Thirty-five percent is a locally used threshold
based on management recommendations. In Southwest Oregon, we recommend against
using natural regeneration or unimproved five-needle pine planting stock in silvicultural
prescriptions if more than 35 percent of the host trees in the previously existing stand on
that site exhibited C. ribicola infections. Alternatively, we recommend that only
genetically-improved white pine blister rust-resistant planting stock be used on such sites.
For each factor considered in the current surveys, the proportion of sample stands in the
severe category was compared with the proportion of stands in the lightly to moderately
diseased category.

The mean basal area (m?2 per hectare (ft® per acre)) of all tree species for sample plots in
each survey stand that contained bark beetle-infested five-needle pines and the mean
basal area for plots that had healthy five-needle pine hosts of 12.7 cm (5.0 in) or greater
dbh were compared to investigate the role that stand density played in influencing
likelihood of bark beetle infestation. Mean dbh for infested and uninfested hosts were
also compared. In addition, for mountain pine beetles, occurrence and severity of
infestation in five-needle pines were compared to those for other potential pine host
species (ponderosa and lodgepole pines) occurring in the same sample stands as the five-
needle pines.

Percent occurrence of detected wildlife excavation use was compared by tree species,
condition, and size class for the sampled stands.
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RESULTS

Inventory data- For all inventoried lands in Oregon and Washington, sugar pines,
western white pines, and whitebark pines were reported in 2,128 of the 15,232 FIA and
CVS inventory plots (14 percent) (fig. 15). Western white pines occurred in 58 percent
of these plots, sugar pines in 32 percent, and whitebark pines in 16 percent. Pine
mortality was detected in 24 percent of the plots that contained five-needle pines, and
hosts infested by mountain pine beetles were identified in 11 percent of the plots
exhibiting mortality. White pine blister rust was identified in 559 plots (26 percent of all
plots containing sugar, western white, and/or whitebark pines).

Legend
* Region 6 Inventory Plots
L * White Bark Pine present

* Western White Pine present
Sugar Pine present
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Figure 15. Location of inventory plots queried in Oregon, Washington, and California.
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For Southwest Oregon, five-needle pines were reported in 860 (31 percent) of the 2,749
inventory plots examined (fig. 16). Sugar pines occurred in 64 percent of the five-needle
pine plots, western white pines in 53 percent, and whitebark pines in 0.5 percent. On
plots with five-needle pines, five-needle pine stocking averaged six percent of total trees
per acre. White pine blister rust was identified in 234 inventory plots (27 percent of all
plots containing five-needle pines) and was associated with an average of 74 percent of
all dead five-needle pines on inventory plots. An average of 32 percent of live five-
needle pine stocking was identified as infected. Bark beetle-caused mortality was
recorded on 91 (10 percent) of the five-needle pine plots. Bark beetles were associated
with 86 percent of all dead five-needle pines.
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Figure 16. Location of inventory plots queried in Southwest Oregon and Northern California.
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Figure 17. Location of the 55 sugar pine (yellow) and 55 western white pine (blue) stands in Southwest Oregon and
adjacent northern California that were intensively surveyed.
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Condition of Sugar Pines in Natural Stands on Federal Lands in Southwest Oregon
Locations of the 55 natural stands that were intensively surveyed for sugar pine condition
in this evaluation are shown in Figure 17. The selected stands were well distributed
across the federal lands in Southwest Oregon that are within the native range of sugar
pine. All surveyed stands did indeed have sugar pine components, and, in fact, 454 of the
total 550 plots in all stands (82 percent) contained at least one sugar pine.

Among other tree species in surveyed stands, Douglas-fir (Pseudotsuga menziesii) was by
far the most common and widely distributed. White fir (Abies concolor), incense-cedar
(Calocedrus decurrens), ponderosa pine (Pinus ponderosa), Pacific madrone (Arbutus
menziesii), and western hemlock (Tsuga heterophylla) were also common and widely
distributed stand components. Less plentiful and/or widely distributed tree species were
in declining order California black oak (Quercus kelloggii), golden chinquapin
(Castanopsis chrysophylla), canyon live oak (Quercus chrysolepis), tanoak
(Notholithocarpus densiflora), Pacific yew (Taxus brevifolia), Jeffrey pine (Pinus
jeffreyi), Port-Orford-cedar (Chamaecyparis lawsoniana), knobcone pine (Pinus
attenuata), western redcedar (Thuja plicata), and big leaf maple (Acer macrophyllum).
Western white pines were encountered in small numbers in two (four percent) of the
stands that had been chosen specifically for sugar pine survey.

Sugar pine survey stands fell into 32 different Plant Associations in four Plant Series
(Atzet et al. 1996). Appendix table 1 shows the frequency of occurrence in different
Plant Associations. Forty-two percent of survey stands were in the Douglas-fir Series, 33
percent in the White Fir Series, 14 percent in the Tanoak Series, and 11percent were
classified in the Western Hemlock Series. Six (11 percent) of the sugar pine stands
surveyed occurred on ultramaphic (serpentine or peridotite) soil types.

Sixteen of the survey stands (29 percent) had no visible evidence of harvest entries prior

to this survey. The remaining 39 (71 percent) had experienced some level of individual

tree selection or small group selection harvest. Thirty-four of the stands (62 percent)

showed clear evidence of past wind-throw events, and 28 (51 percent) had experienced

past fires of sufficient magnitude to cause readily detectable fire scars on a substantial
number of large trees.

On average for all trees (living and
dead) in the survey stands, sugar
pines (fig. 18) constituted 5 percent
of the stocking (table 2, fig. 19) and
17 percent of the basal area (table 3,
fig. 20). Thirteen percent of the
sugar pines and 30 percent of the
sugar pine basal area was accounted
for by dead trees. There was also an
average of 4.7 sugar pine stumps
containing 1.3 m2 of basal area per
hectare (5.7 ft? per acre).
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Table 2. Mean numbers of trees per hectare (stems per acre) in 55 randomly selected natural stands
with sugar pine components surveyed in Southwest Oregon.

Species/ Size Category Stems per Standard Range
Hectare Error In stems per hectare
(stems per acre) | Based on stems (stems per acre)
per hectare

Sugar Pine
Live Seedlings” 81.5(33.0) 14.5 0-627.6 (0- 253.9)
Live Saplings® 45.3 (18.3) 12.9 0-682.0 (0-276.0)
Live Small® 13.6 (5.5) 3.1 0-89.7 (0-36.3)
Live Medium® 7.0 (2.8) 1.2 0-44.8 (0-18.1)
Live Large® 7.0 (2.8) 0.7 0-23.7 (0-9.6)
All Live 154.5 (62.5) 24.5 2.8-1152.0 (1.1-466.2)
Dead Seedlings” 2.9 (1.2) 0.8 0-39.5 (0-16.0)
